Hemoptysis is a major reason for emergency department (ED) visits. Catamenial hemoptysis (CH), a rare condition of thoracic endometriosis, can cause recurrent hemoptysis but is difficult to diagnose in the ED due to the scarcity of cases and nonspecific clinical findings. We report a case of a 26-year-old woman who presented to the ED with recurrent hemoptysis since 2 years without a definite cause. Her vital signs and blood test findings were unremarkable. Chest computed tomography (CT) did not show any specific lesions other than a non-specific ground-glass opacity pattern in her right lung. She was on day 4 of her menstrual cycle and her hemoptysis frequently occurred during menstruation. Although there was no histological confirmation, based on her history of hemoptysis during menstruation and no other cause of the hemoptysis, the patient was tentatively diagnosed with CH and was administered gonadotropin-releasing hormone. She had no recurrence of hemoptysis for 3 months. While CH is difficult to diagnose in the ED, the patient's recurrent hemoptysis related to menstruation was a clue to the presence of CH. Therefore, physicians should determine the relationship between hemoptysis and menstruation for women of childbearing age presenting with repeated hemoptysis without a definite cause.
Introduction
Hemoptysis is a common respiratory symptom occurring in 7%-15% of patients with respiratory disease [1] . Pulmonary tuberculosis, bronchiectasis, lung cancer, and bronchitis are the most common causes of hemoptysis. In addition, while approximately 40 other conditions can cause hemoptysis, the cause cannot be identified in about 30% of cases [2] . Massive hemoptysis, defined as bleeding of more than 100 mL at one time or more than 400-600 mL in 24 hours, is associated with high mortality but occurs in only 1.5% of cases. Most hemoptysis cases do not present a life-threatening situation and usually resolve within 24 hours. However, hemoptysis is a major cause of emergency department (ED) visits because its occurrence is anxiety-inducing for both patients and caregivers [3] . Because recurrent hemoptysis lowers patient quality of life and causes anxiety, ED visits increase in patients searching for the cause of their hemoptysis. Here, we present a case of a young woman who presented with recurrent hemoptysis for 2 years without a definite cause.
Case
A 26-year-old woman visited our ED for 2 days with recurrent hemoptysis. The woman produced blood-tinged sputum and the frequency of hemoptysis had increased gradually over 2 days. Her first hemoptysis event had occurred 2 years prior. The hemoptysis stopped without any special treatment but had recurred every 2-4 months. When hemoptysis had recurred 5 months prior, the patient had again visited the hospital. While her chest radiograph was unremarkable, chest computed tomography (CT) showed a lesion with a focal ground-glass opacity (GGO) pattern in her right lung ( Fig. 1A) . No abnormal findings were found in other examinations, including bronchoscopy. Her tuberculin test was negative. The hemoptysis improved after 2 days and the GGO-pattern lesion disappeared on follow-up CT. She had a 2 pack-year smoking history. The patient had no other known disease or family history. She was married but had never given birth. There was no history of pelvic surgery. Her menarche began at 14 years and her menstrual period was regular but with mild dysmenorrhea.
On presentation, the patient's blood pressure was 124/83 mmHg, pulse rate was 76 beats/min, oxygen saturation was 98%, and she was afebrile. Her lung auscultation was clear. The laboratory results included a hemoglobin concentration of 10.9 g/dL and platelet count of 373 K/μL. Her prothrombin/activated partial thromboplastin times were normal, at 13.4/30.8 seconds. Serum profiles including blood chemistry, electrolyte, and liver and renal function tests were normal. The serum levels of tumor markers such as cancer antigen 125 (CA 125) were not evaluated. Her urine was red in color. Chest radiographs were unremarkable. CT chest scans showed a focal GGO pattern in the right lower lung field in the same location as the lesion observed 5 months prior ( Fig. 1B) . While investigating the cause of her red-colored urine, we learned that the patient was on day 4 of her menstrual cycle and that her hemoptysis frequently occurred during men-struation. Based on her history of frequent hemoptysis during menstruation with no other cause of hemoptysis, she was tentatively diagnosed with catamenial hemoptysis (CH). The patient was referred to a gynecologist for pelvic examinations, with no remarkable findings from ultrasonography or pelvic examination. Video-assisted thoracoscopic surgery (VATS) was planned for histological confirmation. However, she was reluctant to agree to surgical resection for diagnosis. The gynecologist administered gonadotropin-releasing hormone (GnRH, 3.75 mg Leuplin DPS®) subcutaneously for control of her recurrent hemoptysis. She visited the gynecological clinic and additionally received GnRH injection once monthly for 3 months, during which time there was no recurrence of hemoptysis.
Discussion
Endometriosis is defined as the presence of endometrial glands and stroma outside the uterine cavity. Endometriosis is estimated to affect 3%-10% of fertile and 2%-5% of post-menopausal women. It is usually confined to the pelvis and rarely occurs in extra-pelvic areas. Thoracic endometriosis syndrome (TES) refers to the various clinical and radiological manifestations associated with the deposition of endometrial tissue in the lung parenchyma, pleura, diaphragm, and/or tracheobronchial tree. The incidence of TES is very rare. Nearly all cases have been reported through case reports and small retrospective series [4, 5] . The four main types of TES are catamenial pneumothorax, catamenial hemothorax, CH, and lung nodules. Of these, CH is an extremely rare manifestation, occurring in 7% of all TES cases [6] . CH was first reported by Lattes et al. in 1956 and approximately 74 cases have been reported in the English literature since that time [7] . Unlike other forms of TES, pleuritic chest pain is not a common clinical presentation and symptoms may not occur with every menstrual cycle [8] . Fatal hemoptysis from CH has not yet been reported but it may cause life-threatening asphyxiation. Recent studies have reported massive hemoptysis requiring bronchial embolization in CH [9, 10] . In addition, recurrent hemoptysis by CH can reduce the quality of life of patients due to the associated respiratory symptoms and anxiety. Therefore, early recognition of CH has significance for patients. However, CH is not easy to diagnose because of the limited number of cases and its nonspecific physical examination, laboratory, and imaging findings. Auscultation is generally unremarkable and chest radiography and CT findings are nonspecific. Increased serum CA 125 levels have been reported, but only in patients with concurrent pelvic endometriosis [11] . Histologically, pulmonary endometriosis can be diagnosed when endometrial tissue is found in the lung parenchyma. Because most pathological lesions are located around the lung parenchyma, the role of bronchoscopy in diagnosis is limited [12] . Currently, VATS, which can directly observe the lung parenchyma, is the preferred method for histologic diagnosis; however, this method is invasive and can lead to complications [8] . CH is diagnosed by identification of the characteristic cyclic hemoptysis associated with menstruation after excluding other pulmonary causes of hemoptysis, for which treatment can be started on that basis [3] . Chest CT scans in CH often show nonspecific findings such as ill-or well-defined opacities, nodules, thin-walled cavities, bullous formations, and GGO patterns [13, 14] . Although the results are nonspecific, a comparison of serial CT scans not only helps in the detection of CH but also in determining the underlying causes of the hemoptysis [9, 15] . Pelvic endometriosis may help clinicians to suspect CH; however, TES is not always accompanied by pelvic endometriosis. While 50%-85% of women diagnosed with TES have concomitant pelvic endometriosis, the incidence of TES in women with pelvic endometriosis is unknown [16] .
CH can be treated medically or surgically; however, there are no clear treatment guidelines. Hormone therapy, including GnRH, oral contraceptives, progesterone drugs, and danazol, is commonly used for the treatment of CH. Our patient had no hemoptysis recurrence for 3 months with GnRH; however, longterm follow-up was not performed. With medical treatment alone, hemoptysis in CH recurs in up to 50% of patients [16] . Considering the pathogenesis of TES, inhibiting estrogen stimulation by removing endometrial tissue is reasonable and recent studies support the efficacy of combined surgical and medical therapy [8, 17] In conclusion, despite recent advances in diagnostic techniques, CH is not easy to diagnose in the ED due to the scarcity of cases and its nonspecific examination results. However, recurrent hemoptysis due to CH causes not only patient anxiety and discomfort but may also cause asphyxia or massive hemoptysis. When ruling out the common causes of hemoptysis, identification of the relationship between hemoptysis and menstruation is helpful for the diagnosis of CH. Therefore, physicians should assess this relationship in women of childbearing age presenting with repeated hemoptysis without a definite cause.
